Abstract
Introduction

29
The lumbosacral space is a commonly used site for epidural administration of analgesic In humans, lumbar epidural injection is usually performed between the third and 49 fifth lumbar vertebrae (Boon et al. 2004) . A number of positioning techniques, 50 including hip flexion, have been shown to increase the interspinous distance (Fisher et 51 al. 2001; Sandoval et al. 2004; Jones et al. 2013; Dimaculangan et al. 2016) . In dogs, within 24 hours of euthanasia; cadavers were stored at 4°C until scanning.
97
The distance between the dorsal laminae of the seventh lumbar vertebra (caudal 98 margin) and sacrum (cranial margin), referred to as the LSI distance (Fig. 2) are provided in Table S1 .
133
Analysis of LSI distances in sternal recumbency confirmed that hindlimb position 134 significantly alters LSI distance (Fig. 3a) . Cranial extension of the hindlimbs increased
135
LSI distance compared to caudal extension (9.2 ± 2.2 mm versus 3.1 ± 1.3 mm, p < 136 0.001). Thus, between the two extremes of hindlimb position in sternal recumbency,
137
there was almost a three-fold difference in LSI distance.
138
The LSI distance was then assessed in right lateral recumbency, comparing 139 hindlimbs positioned neutrally or extended cranially. Again, cranial extension of the 140 hindlimbs significantly increased the mean LSI distance compared to neutral 141 positioning (8.2 ± 1.9 mm versus 4.9 ± 1.5 mm, p < 0.001) (Fig. 3b ). On average,
142
cranial extension of the hindlimbs in lateral recumbency increased the LSI distance by 143 67% compared to control.
144
Having confirmed that cranial extension of the hindlimbs increases the LSI distance 145 in both sternal and lateral recumbency, we next examined whether one recumbency was superior. With the hindlimbs extended cranially, sternal recumbency resulted in only a 1 147 mm (12%) increase in mean LSI distance when compared to right lateral recumbency 148 (9.2 ± 2.2 mm versus 8.2 ± 1.9 mm, p < 0.001) (Fig. 3c) .
149
The mid-body height of L5 was measured at the same time as LSI distance to assess 
212
Whereas the average percentage increase in the interspinous space width was relatively 213 slight in this human study, ranging from 7% to 21%, our study demonstrates that cranial 214 extension of the hindlimbs in dogs in right lateral recumbency is able to increase the 215 LSI distance by an average of 67%.
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